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Nearly one million Americans suffer from chronic fatigue syndrome (CFS). More than 15% of Gulf War veterans (GWV) were found to have CFS. The disease significantly reduces work production of civilian patients and combat ability/readiness of US military forces. Increasing scientific evidence suggests that CFS is a biological illness involving pathology of the central nervous system (CNS). However, little is known about how the CNS is affected by CFS. This study will focus on evaluating brain activities of CFS patients during fatigue and non-fatigue muscle exercises. Our hypothesis is that the brain activation pattern in CFS differs from that of healthy controls. Aim 1 of the study is to determine brain activation patterns during motor activity in CFS patients using functional magnetic resonance imaging. Aim 2 is to examine brain activation patterns during motor activity in CFS patients by analyzing signals of electroencephalograms. Aim 3 is to evaluate signal relationships among different brain regions and between the brain and muscle. Measurements will be made from four groups of participants: a civilian CFS group, a civilian control group, a GWV CFS group, and a GWV control group. We expect that the study will provide objective information for diagnosis of CFS.
INTRODUCTION
Chronic fatigue syndrome (CFS) is an illness that affects quality of life of both civilian and military populations. However, the diagnosis of CFS is difficult to make because of the absence of specific biomedical markers. Thus, the diagnosis depends primarily on determining whether subjective information provided by the patient meets the clinical case definition of the syndrome. The purpose of this study is to determine whether the central nervous system signals of CFS patients for performing fatigue and non-fatigue motor activities are impaired compared to the signals of healthy volunteers. It is hypothesized that the CNS signals of CFS patients will significantly differ from those of healthy controls. It is expected that at least one or more measurements made by this study will serve as "biological markers" for more objective diagnoses of CFS.
BODY
This report covers the first year of work related to this study. Up to date, there are still no results available yet. The experiments are under way and we expect to report findings of the study by the midterm or the 2nd-year annual report. The tasks that were performed in the first year include:
I. Ordering equipment and supplies. All pieces of major equipment that were requested have been ordered, tested, and are being used for data collection and analyses.
n. Filing 1KB (Institutional Review Board) applications. Three IRB applications were made. Final IRB approval from the principal investigator's institution, the Cleveland Clinic Foundation was obtained shortly after the grant was awarded. The final approval from the Office of Regulatory Compliance and Quality, U.S. Army Medical Research and Materiel Command was given in September 2002. We also filed an application to the IRB Office of Louis Stokes Cleveland Veteran Affairs (VA) Medical Center in order to recruit the Gulf War veterans as research subjects. This application process has been quite long but the final approval is expected to be offered in May 2003. Despite the slow progress of the VA IRB application, and therefore, slow progress of the Gulf War veteran subject recruitment, we have already began data collection from civilian CFS patients and control subjects (see below).
in. Recruiting research subjects. Twelve civilian CFS patients have been recruited from the Cleveland Clinic and 6 patients has been tested. Ten civilian control subjects have also been recruited and 4 have been tested. More subjects will be recruited in the coming months. We are currently testing more subjects and performing initial data analysis of the tested subjects. We will begin to recruit the Gulf War veteran subjects as soon as the approval from the IRB Office of Louis Stokes Cleveland VA Medical Center is obtained.
IV. Data collection and analysis. As indicated in the last paragraph, we have performed data collection from 10 subjects and begun initial data analysis. We expect that preliminary results will be ready for presentation or publication during near the end of the second year of the project.
